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The Preservation of Digital Prints and the  
Essential Work of the Image Permanence Institute
By Elizabeth Reilly, University of Louisville
The Image Permanence Institute (IPI) located at the 
Rochester Institute of Technology is a nonprofit founda-
tion that has been working to research and promote the 
preservation of images and cultural property since 1985. 
Now recognized as a leader in the field, IPI develops and 
presents sustainable practices for the preservation of visual 
and other forms of recorded information to museums, 
archives, and libraries around the world.
Through extensive laboratory testing, IPI has become the 
chief authority on image stability and preservation guide-
lines. It created the Photographic Activity Test (PAT), a 
trusted method for determining the safety of materials 
used for photo storage and display, as well as a number 
of standards published by the International Organiza-
tion for Standardization (ISO). Resources developed by 
IPI include numerous publications, guides, reports, and 
webinars on diverse preservation topics, a web-based dew 
point calculator for environmental monitoring, A-D strips 
for detecting vinegar syndrome in acetate film collections, 
preservation metrics for helping collecting institutions 
understand their storage environments and to set goals, 
and the Graphics Atlas—a thorough online resource 
for the identification and characterization of all types of 
prints and photographic objects. IPI makes many of these 
resources freely available through its website (www.image-
permanenceinstitute.org), thereby sharing its invaluable 
research and practical tools on behalf of the large effort to 
responsibly preserve the world’s cultural heritage.
In 2014, IPI received a grant from the Andrew W. Mellon 
Foundation to expand its work begun in 2007 on the 
evaluation and stability of digitally printed materials, 
to education and training. With this grant, IPI is going 
beyond the Digital Print Preservation Portal (DP3) 
Project, a website containing all of its relevant research 
results and practical tools to assist with the care of digitally 
printed materials, by holding a series of workshops and 
institutional visits. Designed specifically for professionals 
responsible for the long-term preservation of digitally 
printed materials, the three-day workshops offer free 
tuition, notebooks, supplies, and samples, but are by 
application only. 
Attendees are selected based on the variety of their roles 
and institution types, as well as on their geographic loca-
tion; IPI deliberately trains professionals from across the 
globe who will then return home with new knowledge 
IPI’s Digital Print Preservation Portal website, dp3project.org
Digital print and digital paper sample books and pocket 
microscope are provided to all workshop attendees. Photo by 
Elizabeth Reilly.
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and skills to pass on to their colleagues. When I attended 
this workshop in October of 2015, the attendees traveled 
to Rochester, New York, from all over North America as 
well as from Spain, Peru, and Australia.
Since the 1990s, digital technology has drastically changed 
the way images are created. Printers for personal computers 
quickly proved to be much more convenient for producing 
photographs than a wet darkroom, and commercial print-
ing embraced the cost savings of digital technology. The 
popularity of digital printing exploded, and now virtually 
every piece of printed communication is created digitally. 
As the curator of a photographic archives that collects a 
wide array of materials including historical photographs 
and both vintage and contemporary fine prints, as well as 
vernacular photography, ephemera, and manuscripts, I am 
increasingly accessioning digitally created materials. My 
archives is hardly unique, as most libraries, archives, and 
museums are adding more and more digitally printed items 
to their permanent collections, thus raising the question 
of how best to care for these materials.
Like me, most photo curators, collection managers, 
registrars, archivists, and conservators are trained in 
the identification and care of common nineteenth- and 
twentieth-century photographic materials, but still have 
much to learn about the relatively new, though ubiquitous, 
range of digitally printed photographic materials. Through 
a combination of lectures, slide presentations, group 
exercises, hands-on demonstrations, and microscopic 
investigations, the IPI workshop instills in attendees the 
history, terminology, and sensitivities of various digital 
print materials and processes, as well as the essential skills 
of identification and selecting appropriate preservation 
strategies.
The workshop focuses on the three most common 
forms of digital output IPI has identified: inkjet, digital 
electrophotography, and dye sublimation. While all three 
of these digital printing technologies include variations 
in the types of colorants, delivery, and papers used, the 
following generalizations about each are valuable for their 
identification and long-term preservation. Much more 
in-depth consideration of each technology is available 
on the Digital Print Preservation Portal (DP3) website.1
Inkjet prints are probably the most common type of digital 
image created today, as they are used for many different 
kinds of output and are popular with fine art printers. 
The first desktop inkjet printer was introduced in 1984, 
and the first color inkjet printer in 1993. Today inkjet 
printers use aqueous inks consisting of dyes or pigments, 
or a combination of color dyes and black pigment. While 
pigments are more colorfast than dyes, they are also more 
susceptible to abrasion. The older the inkjet print, the 
more unstable it is, as the use of all pigment colorants 
was not introduced until 2000. Specially coated papers 
were developed for inkjet printers to keep the ink from 
absorbing into the paper fibers, and RC (resin-coated) 
papers were introduced to make inkjet prints look more 
like traditional chromogenic photographs. Inkjet prints 
show a halftone pattern under magnification with the 
dots appearing circular with smooth edges (indicating a 
coated paper) to rough with feathered edges (indicating 
plain office paper). 
Workshop test to observe the effects of water on various types of 
digital prints. Photo by Elizabeth Reilly.
Digital electrophotography, often referred to as “laser” 
printing, is based on the technology used in traditional 
photocopiers and is common for documents and short-
run books and periodicals. It is also frequently used in 
glossy magazines, posters, and brochures. Introduced as 
(Continued on page 34)
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desktop printers in 1984, with color versions coming in 
1993, electrophotographic printers use either dry or liquid 
toners (pigments or dyes in polymer beads that then fuse 
to the paper). Under magnification, laser prints display a 
halftone structure, with dry toner dots having a dusty look 
and liquid toner dots showing smooth edges. Early laser 
prints and those on acidic paper require cold storage and 
are much less stable than newer laser prints.
Dye sublimation printing, known as “dye sub,” is only 
used for photographs (never documents) and is generally 
used for the 4” x 6” prints made at commercial kiosks, 
the earliest of which were introduced in 1986. Dye sub 
printing uses color dyes, and any prints created before 
1994, when protective overcoats began to be applied, are 
extremely prone to deterioration. Characteristics of dye 
sub prints are RC (resin-coated) paper with a perforated 
edge and the inability to truly focus on the image under 
magnification as there is no halftone pattern. Dye sub 
prints should be cared for in the same way as color 
chromogenic prints.
Just like traditional photographic materials, digitally 
printed items are very sensitive to heat, moisture, light, 
and pollution. As a result, IPI makes similar storage 
recommendations, with cold (40°F) temperature and 
a humidity range of 30%–50% RH being the optimal 
storage condition for the widest variety of digitally printed 
objects. But, as digital printing technologies use a diverse 
range of colorant and paper formulations, they also vary 
greatly in their sensitivities to the causes of decay. The 
most common forms of deterioration for digitally printed 
materials are fade, yellowing, bleed, abrasion, scratching, 
cracking, and delamination. IPI has found that certain 
types of inkjet prints are particularly vulnerable; pigment 
inkjet prints are particularly susceptible to abrasion, 
and inkjet dye prints will bleed when exposed to high 
humidity levels. 
IPI recommends following ISO standard 18902 when 
choosing enclosures for digitally printed materials. In gen-
eral, polyester enclosures should be used because paper can 
easily abrade some print surfaces, and smooth polyester 
interleaving should be used between certain digital prints 
when stacked. Of course, all other enclosures should be 
(Continued from page 33)
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This inkjet print at 20x magnification shows amorphous color 
dots below black, indicating inkjet print of dye CMYK with 
pigment black. Photo by Elizabeth Reilly.
Table of qualitative storage ratings for photographs, from IPI’s Guide to Preservation of Digitally Printed Photographs
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Digital Print Comparison Tool at DP3project.org
acid free and have passed the PAT. IPI also has specific 
tips for handling digital prints, such as always wearing 
gloves, using a secondary support like a mat board to 
prevent flexing that can cause cracking and delamination, 
avoiding exposure to air over extended periods of time, 
and never rolling digital prints.
The vital work of IPI has resulted in dependable data to 
facilitate the design of institutional preservation policies 
based on environmental storage requirements, enclosure 
recommendations, and display and handling procedures 
for digitally printed materials. The Digital Print Preserva-
tion Portal provides a significant resource for the long-term 
preservation of digitally printed media and includes a digi-
tal print comparison tool (essential for the tricky task of 
identifying digital prints), a gallery of the various ways in 
which digital prints deteriorate, videos of tests conducted 
by IPI, thorough descriptions of the three major digital 
printing technologies, and other important information. 
IPI also continues to publish new findings on its research 
in its quarterly DP3 newsletter, available on the website 
and by e-mail subscription. For more information, see the 
Image Permanence Institute Digital Print Preservation 
Portal at dp3project.org.
I cannot stress enough the value of the Image Permanence 
Institute, its work, and what it offers to the field of cul-
tural preservation. Anyone responsible for the long-term 
preservation of digitally printed materials will benefit from 
the Digital Print Preservation Portal, but if you have the 
opportunity, I highly suggest you apply for the next IPI 
Digital Print Preservation Workshop.
